Effect of vanadate on amino acid transport in rat jejunum.
Vanadate has been reported to inhibit (Na+ + K+)-ATPase of many cells and in some systems to stimulate adenylate cyclase. Since intestinal transport is influenced by these enzymes, we studied the effects of varying concentrations of orthovanadate (VO-4) on alanine transport in the in vitro rat jejunum. At the higher concentrations tested (10(-3) and 10(-2) M) vanadate had a ouabainlike action on alanine transport. It decreased the mucosal-to-serosal flux and the influx of alanine into the intestinal epithelium and it caused a reduction of (Na+ + K+)-ATPase activity of basolateral membranes. The relatively lower vanadate concentration of 10(-4) M increased the influx and the efflux of alanine across the mucosal border of the jejunum. The increase was associated with elevation of cyclic AMP in the intestinal mucosa. The studies suggest the presence of a dual action of vanadate on amino acid transport, a stimulatory effect at low concentration, due to increased adenylate cyclase activity, and an inhibitory effect at higher concentrations, due to a decreased activity of (Na+ + K+)-ATPase.